In tro duc tion: The ob jec tive of this study was to dem on strate the pre dic tive value and the presence of di ag nos tic comorbidity and perioperative fac tors in the out come of shunt sur gery for hydro ceph a lus . Meth ods : We ret ro spec tively an a lyzed a se ries of 32 pa tients who un der went sur gery for NTH on Neurosurgical Ser vice KBC Zemun in the 2006-2012 pe riod year. Di ag nos tic fac tors were an alyzed: clin i cal signs (gait dis tur bance, cog ni tive def icits and in con ti nence), Ev ans' in dex and lum bar punc ture . Perioperative comorbidity fac tors an a lyzed were: ar te rial hy per ten sion, di a be tes mellitus, and cerebrovascular in sult . Re sults: Of the to tal of 32 op er ated pa tients had gait dis tur bance, cog ni tive def i cits 24 and 23 uri nary incon ti nence. Im prov ing gait dis tur bance had 20, 13 had cog ni tive def i cits and 11 uri nary in con ti nence. Im prove ment of gait dis tur bance was sig nif i cantly differ ent (p<0.05) than the other two im prove clin i cal signs. Of the fac tors of perioperative comorbidities , hy per ten sion was the most com mon 24, with di a be tes mellitus showed a sta tis ti cally sig nif i cant pre dic tor of un fa vor able out come (p = 0.029) . Con clu sions: gait dis tur bance proved to be the most com mon di ag nos tic NTH fac tor and the fac tor that has the best prog no sis in pa tients op er ated for NTH , while DM is the most com mon fac tor of perioperative comorbidities .
H y dro ceph a lus is a term that is well known in med icine since the time of Hip poc ra tes and by it self does not rep re sent a par tic u lar dis ease, but a man i fes ta tion of var i ous eti o log i cal fac tors that lead to dis rup tion of pro -duc tion, cir cu la tion and re sorp tion of cerebrospinal fluid 1 . The first mor pho log i cal de scrip tion of hy dro cepha lus, which it de fines as the ven tri cles en large at the expense of re duc tion of brain tis sue, gave Andreas Vesalius in the six teenth cen tury. The first mod ern clas si fi ca tion of hy dro ceph a lus was pro posed by Dandy 2,3 :
1.hidrocefalus due to hypersecretion of CSF, 2.hidrocefalus due to dis turbed CSF cir cu la tion and hydro ceph a lus due to third dis or ders of CSF ab sorp tion. Dandy and Blackfan in the early de cades of the twen ti eth cen tury, with lim ited di ag nos tic pro ce dures such as lumbar punc ture, ven tric u lar punc ture and skull ra di og ra phy, es tab lished a di vi sion of hy dro ceph a lus, which based on the ex is tence of com mu ni ca tion be tween the cham ber sys tem of the brain and lum bar bag (which was checked by in sert ing color intraventricular and a sub se quent lumbar punc ture) to com mu ni cat ing and non-com mu ni cat ing hy dro ceph a lus. Ransohoff et al have sup ple mented this di vi sion; they no ticed that the site of ob struc tion can be Silvio's aq ue duct and out let fourth ven tri cle, and named it non-com mu ni cat ing or intraventricular ob struc tive hydro ceph a lus 4 . Hy dro ceph a lus in which there was com muni ca tion be tween the ven tric u lar and lum bar bags, but there was an ob struc tion at the level of the basal subarachnoid cis terns or in an area of the ter mi nal absorp tion of cerebrospinal fluid called the extraventricular ob struc tive hy dro ceph a lus. De pend ing on whether the ex panded ven tric u lar or subarachnoid cerebrospinal fluid com part ments hy dro ceph a lus is di vided into in ter nal and ex ter nal. Ac cord ing to the course, hy dro ceph a lus is divided into acute, sub acute and chronic, and in re la tion to be fore and postnatal oc cur rence of the con gen i tal and acquired. Normotensive hy dro ceph a lus (NTH) al lo cates a unique clin i cal en tity, which was in tro duced into mod ern med i cal prac tices of the 60's of the twen ti eth cen tury in the works of Hakim and Ad ams that de fine it: the clas sic clin i cal triad (de men tia, in con ti nence, gait dis tur bance), ................................ ......... Diagnostic and predictive factors of perioperative comorbidities in the treatment of hydrocephalus en large ment of the cham ber sys tem of the brain nor mal intracranial pres sure 5, 6 . It be longs to a group of ac quired chronic com mu ni cat ing hy dro ceph a lus, and de pend ing on whether is known or un known causes, it is di vided into pri mary (id io pathic) normotensive hy dro ceph a lus (pNTH) and sec ond ary normotensive hy dro ceph a lus (sNTH). Sec ond ary normotensive hy dro ceph a lus oc curs on the ba sis of a pre vi ous subarachnoid hem or rhage, men in gi tis and trau matic brain in jury. Normotensive hydro ceph a lus is con sid ered one of the treat able causes of de men tia and rep re sents 6% of all causes of de men tia 7 . The in ci dence of hy dro ceph a lus at the global level ranges from 0.2 to 5.5 newly formed cases per 100 000 in hab itants per year, while the prev a lence in chil dren up to 65 years 0.003%, and age over 65 years from 0.2 to 2.9% 7.8 . Normotensive hy dro ceph a lus is a sig nif i cant health dis order which ad e quate and timely treat ment leads to improved qual ity of life for el derly peo ple. Cerebrospinal fluid (CSF) is pro duced by ultrafiltration and ac tive secre tion in the choroid plexus of the brain cham ber system 9, 10 . A smaller amount of CSF is pro duced in ependymoma ven tri cles and brain pa ren chyma. Daily create about 400-500ml fluid (0.35ml/min). The vol ume of cerebrospinal fluid var ies from 130-170ml and changes with age, while the vol ume of CSF in the brain ven tri cles around 15-20ml and rep re sents about 25% of the to tal amount of CST's. The av er age pres sure of the cerebrospi nal fluid in the new born is 40-50mmH 2 O, while in adults ranges from 100-200mmH 2 O 11,12 . Once cre ated CSF, pulsatile cir cu lated through the cham ber sys tem of the brain and through open ings fourth ven tri cle (Luschka and Magendie) ex ceeds sup ply the cis tern in the basement of the brain, where it cir cu lates mainly in the spi nal subarachnoid space and back, and partly through the basal cis terns of the brain in the subarachnoid space of the con vex ity of the brain, to place their ab sorp tion into dural ve nous si nuses through the arachnoidal villi. A smaller part of the cerebrospinal fluid is ab sorbed directly into the ve nous cap il lar ies and lymph through the spi nal and cra nial nerves 13 .
MA TE RI ALS AND METH ODS
The study in cluded 32 pa tients who were sur gi cally treated for hy dro ceph a lus in the Neu ro sur gery Ser vice KBC Zemun, in the pe riod from Jan u ary 2006 to June 2012. The study in cludes all pa tients who were op er ated within the spec i fied pe riod, re gard less of whether it was a pri mary or sec ond ary hy dro ceph a lus normotensive normotensive hy dro ceph a lus. Di ag no sis NTH-and was based on the pres ence of a min i mum of two car di nal clini cal signs: CT or MR ex am i na tion find ing. All op er ated pa tients were treated with ven tric u lar-pertionealnom shunt sur gery, where the used sys tems with flow-reg ulated val vu lar me dium pres sure with out ad di tives anti-siphon equip ment. The study was designed as a retrospective descriptive case series study.
THE RE SULTS
In a ret ro spec tive anal y sis are shown in 32 pa tients oper ated for NTH-a (VP shunt) in the pe riod from Jan u ary 2006 to June 2012 in Neu ro sur gery KBC Zemun. All patients were be tween 45 and 74 years, the av er age age of the pa tients was 65.45 g (SD 6.6 g.). Me dian age was 66 years. Most of the re spon dents were in the sev enth decade of life and that 20 of them or 62.5%. 20 of them or 62.5% had a pos i tive treat ment out come (neu ro log i cal im prove ment) while 12 or 37.5% had no changes in neuro log i cal sta tus af ter op er a tive treat ment. The av er age age of pa tients with a pos i tive out come of treat ment was ap prox i mately 62 years (n=20, x=62.6, Med=66, SD= 6.43, CVI=10%), and the av er age age of pa tients with no change in the post op er a tive was 70 (n=12, x=71.25, SD = 2.78 CV=3%, Med=70). Stu dent's Te-test dem on strated a sta tis ti cally sig nif i cant dif fer ence in re la tion to the age of pa tients with im prove ment af ter op er a tive treat ment of NTH and pa tients with out changes in neu ro log i cal sta tus af ter op er a tive treat ment of NTH-a (t=3.785, df=30, p<0,05). (Fig ure 1 ) From the to tal num ber of treated patients, 32 (100%) pa tients had a stroke dis or der, 24 (75%) cog ni tive def i cits and 23 (72%) uri nary in con ti nence. (Ta ble 1) Diabets mellitus as a fac tor of pre op er a tive comorbidity is an ad verse prog nos tic fac tor in an tic i pation of re cov ery of cog ni tive and sphincter func tion, and func tions co or di nated move ments of walk ing. With the Fisher ex act test is shown a sta tis ti cally sig nif i cant dif ference be tween the groups of pa tients with DM and patients with out DM in re la tion to the out come of treatment. (p=0.029, p<0,05). Pa tients with gait def i cits had im prove ment in 20 cases, or 62.5%, cog ni tive def i cit improved in 13 pa tients or 54.17%, and uri nary in con tinence in 11 pa tients or 47.82%. Im prove ment of walk ing sta tis ti cally sig nif i cantly dif fer ent com pared to the other two car di nal signs (c2 = 4.941, df = 1, p<0,05). From 32 pa tients op er ated be cause of NTH, in our se ries of 9 patients or 28,125% had com pli ca tions of op er a tive treatment in terms of symp tom atic subdural col lec tion and audit of the shunt due to hypofunction of the shunt. Of these, 6 pa tients or 18.75% had symp tom atic subdural col lec tion, while 3 pa tients or 9.37% had hypofunction shunt later in the post op er a tive pe riod for which has been per formed shunt re vi sion.
DIS CUS SION
Half a cen tury has passed since Hakim in 1965 in a series of three pa tients (two with sNTH and one with pNTH) sin gled NTH as a dis tinct clin i cal en tity, but the va lid ity of its con cept is still the sub ject of much de bate stem ming from nu mer ous clin i cal stud ies of NTH since the 60s of the twen ti eth cen tury un til now 14 . It is still accu rate in ci dence and prevalneca NTH's un known, clear di ag nos tic cri te ria have not been es tab lished, stud ies of pres sure on cerebrospinal fluid were not for all pa tients with NTH's uni form and there is no sys tem atic anal y sis of the nat u ral course of NTH's.
Al though the ex tended life span and de vel op ment of med i cal sci ence dic tates that the num ber of pa tients who are hos pi tal ized and op er ated be cause of NTH from year to year grows, there is no con sen sus on the most im portant is sues such as: eti ol ogy, pathogenesis, di ag no sis and prog no sis of NTH's. Re gard ing the eti ol ogy and pathogen e sis of au thors de scribed the var i ous mor pho log i cal changes such as thick en ing and fi bro sis arachnoidea, inflam ma tory changes in the arachnoid gran u la tions, ependymal dis rup tion cham ber, subependimal gliosis, mul tiple in farcts caused by ath ero scle ro sis and patho log i cal changes (se nile plaques and loop neurofibrila char ac ter istic of Alz hei mer's dis ease), gen er ally ac cepted stan dards for post-mor tem neuropathological con fir ma tion of the di ag no sis of NTH-a for now still does n't ex ist [15] [16] [17] [18] [19] . Even the gold stan dard in the di ag no sis of NTH, the fa vor able out come of shunt sur gery, is called into ques tion, since it is as sumed that there is a lot of false neg a tive and false pos i tive re sults 20 . False-neg a tive re sults largely un rec ognized con di tion co ex ist ing neurodegenerative dis eases (Alz hei mer's dis ease and Par kin son's dis ease) and shunt mal func tions, while the false-pos i tive re sults as so ci ated with chronic com pen sated hy dro ceph a lus and other chronic com mu ni cat ing hy dro ceph a lus which by def i nition does not be long in NTH, such as long-open adult ventriculomegaly and Blake's pos te rior fossa cyst. As for the long-term prog no sis and treat ment of NTH and how NTH's dis ease of older age, for now does n't ex ist proper pro spec tive, con trolled study with the level of ev i dence 1 or 2 on long-term out come of op er a tive treat ment. For now, all stud ies show that the ini tial pos i tive treat ment out come, some au thors claim up to 95% in the later course of the dis ease sig nif i cantly re duced. The av er age ad her ence to the treat ment pNTH is around 66%, and sNTH's about 87% 21 . In our se ries, all the sur gi cal patients have had a stroke dis or der in the clin i cal pic ture. The rep re sen ta tion of gait dis tur bances as a clin i cal sign ranges from 94-100% 22 . Ojeman et al were the first group of au thors who are back in 1969, noted that the walk disturbance is the most com mon and ear li est sign of NTH-a 23 . From these first stud ies un til now, most au thors re ported that the walk dis tur bance is clin i cal signs that are usu ally oc curs first, and as such is a good sign of treat ment pNTH-a [24] [25] . Gait dis tur bance af ter the ap pearance of the other two car di nal clin i cal sign has a bad prog nos tic sign, and ac cord ing to Blake & As so ci ates has a neg a tive pre dic tive value of 83% 24 . In our se ries of 32 Br. 4 Di ag nos tic and pre dic tive fac tors of perioperative comorbidities in the treat ment of hy dro ceph a lus 23 pa tients, 20 of them or 62.5% had an im prove ment of walk ing in the post op er a tive treat ment . Ac cord ing to the lat est Jap a nese clin i cal guide lines for pNTH's from 2012, the per cent age ranges from 58-90%, so that our se ries fits in this av er age. Also, the out come of treat ment in our study were fol lowed for an av er age over a short time inter val (av er age 8 months), and the walk is a neu ro log i cal dis or der def i cit which sig nif i cantly im proves pre vi ously in re la tion to two other clin i cal signs. Cog ni tive def i cit (de men tia) was pres ent in our se ries at 24 and 75% of patients. Av er age of cog ni tive def i cit at di ag no sis NTH's ranges from 78-95%. Cog ni tive def i cit is a clin i cal sign NTH, which is the weak est and the lat est re cov ery af ter shunt sur gery and for its ad e quate pre op er a tive as sessment and post op er a tive fol low-up is nec es sary to im prove the use of quan ti ta tive neuropsychological mea sures. In our se ries of as sess ments of cog ni tive def i cit was qual i tative, based on a re view of ex am in ers and heteroanamnestic, which should be taken into ac count when an a lyzing the data. Ac cord ing to Thom sen et al im prove ment of cog ni tive def i cit is at pNTH's around 40-60% while in sNTH's about 90% 25 . Jap a nese clin i cal guide lines for the treat ment pNTH's says that this per cent age var ies from 28-90% for pNTH's. In our se ries, im prove ment of cog nitive def i cit had 13 or 54% of the pa tients (the study was ret ro spec tive), cog ni tive def i cit was not de tected quan tita tively rather than qual i ta tively be fore and post op er atively, and the mean fol low-up of 8 months is not enough to ob tain a true pic ture of the out come of treat ment for cog ni tive def i cit. It is be lieved that the op ti mum year follow-up in or der to ob tain re li able data on the im provement of cog ni tive def i cits fol low ing sur gery pNTH's. Urinary in con ti nence as a clin i cal sign in the di ag no sis of NTH is rep re sented by 45%-90%. In our se ries, 23%/72 pa tients had any of the three de grees of uri nary in con tinence. The pres ence of uri nary in con ti nence with any of the clin i cal signs of NTH-and re duces the chance of long-term func tional re cov ery of pa tients with NTH-af ter shunt sur gery with a pos i tive pre dic tive value of 32-37% as a pre dic tor 24 . Nev er the less, the clin i cal man i fes ta tion of in con ti nence, which is ear lier and better re cov ery in pa tients with NTH than in pa tients with de men tia. Improve ment of in con ti nence af ter shunt sur gery in our series had 11 ili 48% of the 23 pa tients who had had in the pre op er a tive pe riod.
CON CLU SION
Our re sults over the cu mu la tive fol low-up of 276 months, in di cat ing that in two thirds of pa tients af ter place ment of the VP shunt is ex pect ing a sig nif i cant recov ery: im prov ing the co or di na tion of walk ing 62.5%, of the cog ni tive def i cits in 54.17% and uri nary in con ti nence in 47.82% of cases. Based on the sta tis ti cal eval u a tion jus ti fied pre dic tors of place ment of ventriculo-peritoneal shunt and good out comes were de fined: age of 60 years, ab sence of di a be tes mellitus and the dom i nance of gait disturbances in a clinical trias.
SUM MARY EPILEPSIJA KAO INICIJALNI FAKTOR KLINIÈKE PREZENTACIJE ARTERIOVENSKIH MALFORMACIJA MOZGA -PRIRODNI TOK I FAKTORI RIZIKA
Cilja rada: Cilj rada je bio da se pokaže prediktorna vrednost i zastupljenosti dijagnostièkih i perioperativnih faktora komorbiditeta u ishodu šant operacija zbog normotenzivnog hidrocefalusa.
Metode: Retrospektivno je analizirana serija od 32 pacijenta koji su operisani zbog NTH-a na Neurohirurškoj službi KBC Zemun u periodu 2006-2012. godine. Dijagnostièki faktori koji su analizirani su: klinièki znaci (poremeaeaj hoda, kognitivni def i cit i inkontinencija), Evansov in dex i lumbalna punkcija. Faktori perioperativnog komorbiditeta koji su analizirani su: arterijska hipertenzija, Di a be tes mellitus i cerebrovaskularni in sult.
Rezultati: Od ukupnog broja operisanih pacijenata svih 32 su imali poremeaeaj hoda, 24 kognitivni def i cit i 23 urinarnu inkontinenciju. Poboljšanje poremeaeaja hoda je imalo 20, kognitivni def i cit 13 i inkotinenciju 11. Poboljšanje poremeaeaja hoda je statistièki znaèajno razlikuje (p<0,05) od poboljšanja druga dva klinièka znaka. Od faktora perioperativnog komorbiditeta hipertenzija je bila najzastupljenija 24, dok se di a be tes mellitus pokazao kao statistièki znaèajan prediktor nepovoljnog ishoda leèenja (p=0,029).
Zakljuèak: Poremeaeaj hoda se pokazao kao najzastupljeniji dijagnostièki faktor NTH-a i faktor koji ima najbolju prognozu kod pacijenata operisanih zbog NTH-a, dok je DM najzastupljeniji faktor perioperativnog komorbiditeta.
Kljuène reèi: normotenzivni hidrocefalus, ishod leèenja, komorbiditet.
